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Preliminary and Short Report
THE MEMBRANE PROTEIN OF HORNY CELLS*
A. GEDEON MATOLTSY, M.D. AND MARGIT N. MATOLTSY, MS.
Electron microscopic (1, 2, 3) and chemical
studies (4) have shown that the plasma mem-
brane of epidermal cells undergoes marked struc-
tural and chemical changes while the cells kera-
tinize. The first sign of change is flattening
of the folded plasma membrane of the mature
granular cells. This is followed by the thickeoing
of the 80 A plasma membrane into an about 150
A thick envelope and acquisition of resistance
toward keratinolytic agents. These findings indi-
cate that a protective substance that is tougher
than keratin is formed during a late stage of dif-
ferentiation, and this material provides protection
for the contents of horny cells (3, 4).
To further understand the protective substances
of the human skin, the thick envelopes of horny
cells were isolated and the amino acid composi-
tion of their protein component was studied.
Pooled samples of thickened stratum corneum
of the sole of healthy men were pulverized in a
Wiley mill. Samples weighing 500 mg were sus-
pended in 100 ml of 0.1 N sodium hydroxide,
shaken with glass beads in a stoppered glass tube
for 48 hours at 5° C and centrifuged at 3,500 RPM
for 10 minutes. The sediment thus obtained was
re-suspended in sodium hydroxide and shaken for
a second 48 hours by intermittent changes of al-
kali at every 12 hours. Subsequently, the undis-
solved large particles were removed by centrif-
ugation at 600 RPM for 3 minutes. The cell
membranes were then collected from the resulting
supernatant by centrifugation at 3,500 RPM for
10 minutes and washed 3 times in distilled water
by re-suspension and centrifugation. Further wash-
ing was achieved by dialyzing them against run-
ning distilled water for 48 hours.
Electron microscopic investigation of the iso-
lated material revealed membranous structures
similar in appearance to the membranes of the
horny cells (Fig. 1 and 2). Since contaminants
were not seen in the specimens it was concluded
that the above technic permitted the isolation of
pure fractions of horny cell envelopes.
Prior to hydrolysis, lipids were extracted from
samples of isolated envelopes with hot ethanol in
the Soxhlet apparatus for 48 hours. Since a large
portion of the material thus obtained was not by-
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drolyzed even after 72 hours by the conventional
method, the following modification was intro-
duced: about 2 mg samples were suspended in 3
ml concentrated hydrochloric acid and kept over-
night at room temperature. The concentration of
hydrochloric acid was then adjusted to 6 N with
distilled water; the tubes were sealed under nitro-
gen and placed in a 110°C oven. The amino acid
composition of duplicate samples, hydrolyzed for
48 or 72 hours (Table I, A and B), was deter-
mined by automated column chromatography with
the Technicon autoanalyzer. Corrections for the
destruction of amino acids were made by extrapo-
lation to zero time of hydrolysis. The amount of
sulfur-containing amino acids was determined sep-
arately using performic acid oxidation prior to hy-
drolysis (5).
The results shown in Table I reveal that satis-
factory recoveries of amino acids can be obtained
only after 72 hours of hydrolysis. The average
TABLE I
Amino acid composition of the membrane protein
(amino acid g/100 g protein)
46 hour
hydrolysis
72 hour
hydrolysis
A BA
5.57
2.93
4.92
16.86
10.35
7.48
3.20
4.30
5.60
3.01
5.49
1.54
2.81
1.60
8.31
3.03
6.73
B
5.50
3.07
5.34
16.99
10.26
7.58
3.57
4.40
5.71
3.12
5.56
1.53
2.84
1.62
8.18
3.18
6.62
Aspartic acid
Threooine
Serine
Clutamie acid
Proline
Glycine
Alanine
Valine
Cystine 3'
Isoleucine
Leucine
Tyrosine
Phenylalanine
Ammonia
Lysine
Histidine
Arginine
Total
6.23
2.95
4.47
19.84
12.76
8.59
3.75
4.93
6.93
3.49
6.19
1.59
3.10
1.78
9.68
3.62
7.76
Average
values
6.31
3.6k
6.4*
19.93
12.8
8.67
3.82
5.01
7.50t
3.57
6.25
1.62
3.14
1.82
9.93
3.66
7.88
6.38
2.75
4.66
20.01
13.01
8.75
3.87
5.09
6.78
3.64
6.30
1.65
3.18
1.86
10.17
3.65
7.79
93.73 95.07 107.66109.78112.00
* Extrapolated value.
t Calculated value.
Fie. 1. Electron micrograph of horny cells. Note intensely stained cell membranes. Osmium
fixation, lead stain. )< 15,000.
Fio. 2. Electron micrograph of isolated membranes of horny cells. The cross sections of
membrane fragments appear as twisted ribbons. Osmium fixation, lead stain. X 15,000.
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values shown in the last column of Table I show
that the composition of the membrane protein dif-
fers from that of keratin preparations obtained
from the same tissue (6). The presence of proline
and cystine in large quantities in the membrane
protein appears significant. The high proline con-
tent indicates that the membrane protein cannot
be a fibrous protein because the presence of this
amino acid in polypeptide chains prevents the for-
mation of alpha-helices. The high cystine content,
on the other hand, suggests that this protein may
be more firmly stabilized by —5—5— bonds than
epidermal keratin.
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